SACTITILE CRITICAL ITEIME LI5T - ORITTER

SUBSYSTEM :AUMILIARY POWER (APUS) FNEA HD J4=3 =wmi- =13 REV:rozrzs-
ASSIMELY FUEL SURFLY CRIT. Fovz -
£/ RI FMEZ2T7E-0030=0015 CRIT. EIW
P/U VENDCZR:J.C.CARTER F/N 60E70=1 VEHICLE ica =G3 1%4
QUANTITY :2 EFFECTIVITY: X X .

1 PER FUEL TANK PHASE (5] : FL X 10 X ca X oo X =s .

REDUNDANEY SCREEN: A~FAIL B-FAIL (-2

FREPARED BY: APPROVED BY! iiﬁé APPROVED BY (MAZAD:
DES J R MUNROE  DES éﬁﬁ . oY :
REL T R BOLTZ REREL
GE W J SMITH QE 7.
L

ITEM:

COUPLING, FUZL FILL AND DRAIN.
FUNCTION:

(1} TO PROVIDE INTERFACE BETWEIN GROUND SERYTCING EQUIPKMINT AND FUZL T
FOR FILL AND JRAIN QPEZATICNS. (2) To MATMTAIN PROTER SIAL AITIER
SERVIQING.

FATLUKE MODE:
EXTERNAL LEAKAGE

CAUSE(S):
SEAL FAILURES (CAF AND POFPET), FIECE-PART FATILURIS, COR=CsIoyw,
CONTAMINATION.

EFFECT{S) ON:
(RJSUBSYSTEM (B)INTERFACES (C)MISSION (DYCREW/YEHICLE

(A) LOSS OF REDUNDANT SEALS THEN FOSZIBLE ILOS5 OF ONE APU SYSTEM
BEFORE MISSION COMPLETION. -

(8) LoS5 OF REDUNDANT SEALS THEN POSSIBLE LOSS OF SHAFT POWER T3 ONT
HYDRAULIC PUMP AND PQSSIBLE DAMAGE TO EQUIFMENT DUE TO RAW FUIL I¥ AT~
COMPARTMENT.

(C) ABORT DECISION IS REQUIRED, IF FAILURE OCCURS PRICR T8 TMNTRY
COMMYTMENT .

(0) MO EFFECT UNLESS FUEL IS ICNITED OR SECQND SYSTEM LO=T.

(E) FUNCTIOMAL CRITICAL EFFECT - POSSIBLE LOES OF CREW/VEHICLE IF

BOTH SEALS ARZ LOST, RESULTING IN EXTERNAL LEAKAGE OF HYDRAZINE. QD CA
SEALS ARZ NOT CAPABLE OF CHECKOUT BECAUSE NO TEST PORT OR EQUIPMENT I3
FROVIDED., NOT DETECTABLE IN-FLIGHT BECAUSE NO MEASUREMENT BETWEEN FOPP
AND CAP SEALS EXISTS.
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SVTTLL CRITICAL ITEME LIST. - CHREITER

STASYSTEM AUKILIARY PCWER (APUS) THIA KRS $5i-2 -MCIi  -13 RIV:iZ2/7287E

1l

DILSPOSITICH & RATICNALE:
(A)OESIGHM (B}TEST (T)INSFECTION (DIFAILURE HISTIRY [EJOPERATIONAL USE

(A) DESIGM
THE COUPLING IS BASICALLY THE SAM= DESIGN AS USED CN AFDILO CSM AMND L[ZM
RCS FUEL AND OXIDIZER SYSTEMS, EXCEPT THE BODY THITKNESS IN THE TIg WELD
AREA HAS BEEN INCRIASED S0% MORE CH THE SHUTTLE COUFLING CN —HE END Tua-
CONMNECTS TC GRCUND HALF. THE BODY MATERIAL AND END FITTING ARS 17-4 U
WITH DYNATURE MALE FITTING FOR OREITER TUBING COMNECTION.

THE DISCOMNECT IS CAPPED DURING FLIGHT AND HAS DUAL BOPFET TEFZSL SEALS
AS WELL AS TWD CONCENTRIC INDEPENTENT SEAMLING RIDGES GN THT TEFICDL CAF
SEAL. THE DYNATUBE FITTING HAS DUAL SEALING SURFACES AKD IS MACT OF 17-:
PH CREE HEAT TREATED TO 145 KSI TENSILE MINIMUM..

TEEZ FLIGHT HALF QD AND CAP ARE A MATCHID SIZT. ANY VIOLATION GF TH-S
WOULD WOULD RAISE THE CRITICALITY TC /1. (SCRVICE PANEL SZAILS WILL
RELIEVE. )

(B) TEST
THE QUUPLING WAS TESTELD 749 BURST oOF 2,100 BSIG {F.2. = &) DLURINZ
CERTITICATIGN EFCE AZMLIC RCE USE. SINILAR COAUPLINGE HAYVET BEEMN TESTZO AT

295 DEG F, 273 PSIGC, AND VIBRATID AT €.7 G2/HZ. TEZ K¥YAR WAS TISSTID
WITH HYDRAZINE AT 160 DES F FER CR.

DYNATUBES WERZ GUALIFIED BY RESISTOTFLEY FOR 200,000 IMPULEE £voozs oo To .

4,300 PSIG AT 400 DEG F To =58 DZIG F, 12,000 PSI BURST PBLVS £IYT WIERATLE
AT +/- 0.41 G TQ +/= 10 G FOR 3 KR (20 MIN SWZEPS FROM 5 TO 2,000 CPS).

240 P5IG PROOF AND HELIUM LEAKAGE TESTS ARE PIRFORMED AT COUFRLING
SUPELIER WITH CAPS ON AND OFF. THE FRUOF AND HELIUM LEAKAGE (AT CPEY
POSITION} TESTS ARE REFEATED AFTER INSTALLATION IN THE ORBITER APT
SYSTEM. MAXIMUM ALLOWABLE LEAKAGE IS & X 10-3 SCC/SEC APFLIES T BSFPET.
THZ DYNATUBES ARE ALIGNED AND TORQUED TOD MINIMUM 380 IN-LB PER
MAQLD2=30§.

OMRSD: TOXIC VAFOR CHECES, POST<FLIGHT SYSTEM INSPECTIOH, FUEL TAME
SERVICING, AND QD CAP VISUAL CHECKS AREI FERFORMED EVERY FLOW.

{C) IMSPECTION

RECEIVING INSPECTIGN
MATERTIAL AND PROCESSES CERTIFICATIONS ARE VERIFIED.

CONTAMINATION CONTROL
C_EANLINESS TC LEVEL 100 IS VERIFIED BY INSPECTICN. PARTS PASSIVATICH
AND QTHER CORROSION PROTECTION REQUIREMENTS ARE VERIFIED BY INSPECTICH.

ASSEMBLY/INSTALLATION
MANUFACTURING, ASSEMBLY, AND INSTALLATION REQUIREMENTS ARE VERIFIED BY
INSFECTION. DIMENSIONE AMD SURFACE FINISHES ARE VERIFIED BY INSEECTION. .

NOHDESTRUCTIVE EYALUATION
LERX TEST I3 VERIFIED BY INSPECTION.
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ERITICAL PROCESSES
TIg WELDING AND HEAT TREATING ARE VERIFIED BY IHMSPZITICH.

TESTING
TEET EQUIPMENT AND TOQL CALIBRATICON ARE VERIFILD BY INSFECTIOH. ATH
WITHESSED AND VERIFIED BY INSPECTICH.

HANDL THG /PACKAGING
HANDLING, PACRAGING, STURAGE, AND SHEIFPING PROUCEDURES ARE VERTIIED,

{D) FAILURE HISTORY -
SEVEN, LEAVAGE FAILURES DOQCUMENTED IN CAR ACleeT, INVOLVING GHZ AND F
COUPLING LEAKACE. DR/CAR‘S AC1637, AC3I298, AC4L7S, AGP475, ADOSES,

Q3F0Ll7, AND D4F009.

CORRECTIVE ACTION IS TO FROVIDE SAMPLING AT THE GEZ/VEHICLE ThTEIRFACT
- THE FIRST THREE FLIGHTS TO ASSURE THAT THE GSE FILTERS ARE INTACT AMD
CCNTAMINATION IS BEING INTROLDUCTD INTO THE SYSTEI. -

ALZD, THE GEE FILTERS ARE EEING CHANGED TO RIMOVABLE ELEMENT INSTZALD
FIN¥ED ELEMENT FILTERS To FTACILITATE EETTEIR CLEANING AND DRYING CF 7=
ARSSTMBLY,

HO VEHICLE/MISSION THREATEINING LER¥S HAVE BEEN EXPERIENCED,
(E) QPERATIONAL LSE

IF LEMKAGE 15 DETECTED BY THE GROUND CREW, THE WORST CASE (FUEL LEAK:A:
IS5 ASSUMED AMD THE CREW HAS QPTION TC RUN APU TO DEPLETION.



